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The patient complains of an intermittent ‘‘pins-and nee-
dles’’ sensation and numbness in the median nerve distri-
bution of the hand that was unresponsive to conservative
therapy.
Research Question
Does high-resolution ultrasonography have a role in the
assessment of carpal tunnel syndrome?
The Evidence
EMBASE and MEDLINE databases were searched by
using PUBMED and OVID software. The search terms
‘‘carpal tunnel syndrome’’ (CTS), and ‘‘carpal tunnel
syndrome and ultrasound’’ were used to identify 1,537
citations. Prospective clinical trials with defined control
groups and clinical criteria for gold reference standard were
selected for inclusion in this meta-analysis. The study group
included at least 50 wrists, so to provide adequate power to
the study, and the study compared results with a healthy
control group. Blinding of the sonographer involved in
measurements was also integrated in the study design.
The study by Nakamichi and Tachibana [1] involved large
patient and control group numbers (414 symptomatic wrists
vs 408 control wrists). Nerve conduction studies (NCS) were
performed in both groups and were compared with sonog-
raphy. The median nerve cross-sectional area (CSA) was
measured by using the tracing method at 3 anatomical levels:
the distal edge of the flexor retinaculum (level 1), the hook of
* Address for correspondence: John O’Neill, MD, FRCR, MSc, MRCPI,
Diagnostic Imaging Department, St Josephs Healthcare, 50 Charlton Avenue
East, Hamilton, Ontario L8N 4A6, Canada.
E-mail address: joneill2@cogeco.ca (J. O’Neill).0846-5371/$ - see front matter  2009 Canadian Association of Radiologists.
doi:10.1016/j.carj.2009.06.004hamate (level 2), and the pisiform (level 3). At all 3 levels,
the investigators identified significant differences between
the patients with clinically defined CTS and the controls.
They proposed cutoff values of the CSA for each level,
which ranged from a mean of 12 mm2 to individual cutoff
values of 13, 11, and 14 mm2 at levels 1, 2, and 3, respec-
tively. Specificities were greater than 95%, and sensitivities
ranged from 43%e57%.
El Miedany et al [2] reported a much higher sensitivity
and specificity by measuring the CSA at the carpal tunnel
inlet. Ninety-six symptomatic wrists and 156 control wrists
were analysed with both ultrasound (US) and NCS. Mild
disease had a cutoff of 10 mm2, moderate disease at 13 mm2,
and severe disease at 15 mm2. Sensitivities and specificities
for CSA were measured as 98% and 100%, 98% and 97%,
97% and 99% for mild, moderate, and severe disease,
respectively.
Clinical Applicability
CTS is the most common peripheral entrapment neurop-
athy. In theory, nerve enlargement reflects endoneurial
oedema, demyelination, inflammation, distal axonal degen-
eration, fibrosis, new axonal growth, remyelination, and
thickening of the perineurium and endoneurium that occur
proximal to the entrapment site [3]. These characteristic
changes of nerve entrapment are represented by increased
CSA on US. Recent studies that examined US supported its
role in confirming the diagnosis of CTS [1,2]. Furthermore,
there are added benefits with using US rather than NCS as an
initial diagnostic tool. Other pathologic lesions, such as
tenosynovitis; mass lesions, including ganglion cysts; and
anatomic malformations that result in symptoms of CTS may
be excluded on examination (Figure 1, Figure 2). As well, its
wide availability, lower cost, noninvasiveness, and shorter
examination time makes it attractive in practice. We are notAll rights reserved.
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diagnosis of CTS, because clinical findings and response to
first-line therapy are acceptable. However, it is an alternative
to confirming more problematic cases and may be more
sensitive and less invasive than the standard NCS in detecting
mild cases [2]. Although there are variances as to a reliable
diagnostic standard, many of the studies included were able
to rule out CTS if the CSA of the median nerve at the carpal
tunnel inlet was below 10 mm2. There are multiple additional
measurements available in the US assessment of CTS, but
these have been proven to be less sensitive than cross-
sectional area, and include flexor retinacular bowing, flat-
tening of the median nerve (flattening ratio), and decreased
longitudinal excursion on dynamic assessment.
Comments
CTS is traditionally confirmed by clinical criteria, with
NCS as an aid to diagnosis in atypical cases or in those
unresponsive to conservative therapy; there is, however,
a lack of studies that used surgical decompression as a gold
standard for the diagnosis of CTS. US is a noninvasive,
Figure 1. Normal US distal carpal tunnel. MN (arrow) ¼ median nerve; FR
(þ-þ) ¼ flexor retinaculum; HH ¼ hook hamate; T ¼ trapezium.dynamic, high-resolution study that allows direct visualiza-
tion and measurement of the median nerve, assessment of
normal anatomic variants, exclusion of local pathology, and
correlation with the contralateral side, and it provides a high
diagnostic accuracy.
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Figure 2. A patient with rheumatoid arthritis and with clinical CTS. US level
carpal tunnel, demonstrating an enlarged median nerve (arrows), measuring
14 mm2 in cross-sectional area. In addition, there is echogenic material with
internal flow on power Doppler in the ulnar and radial bursa in keeping with
active moderate-to-severe synovitis. Diagnosis of CTS secondary to active
synovitis of bursae related to rheumatoid arthritis.
